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Objective:	 To	 evaluate	 the	 impact	 that	 the	moderate	 and	 regular	 consumption	of	
Cinco	Jotas	acorn-	fed	100%	Iberian	ham	has	on	overall	cardiovascular	risk,	lipid	pa-
rameters,	blood	pressure,	and	weight.








Cinco	 Jotas	 Iberian	ham.	Measurements	of	 cardiovascular	 risk	 factors	were	 taken	
following	the	SCORE	table.	These	 included	total	cholesterol,	high-	density	 lipopro-















other	degenerative	diseases	 (Deleuze	 Isasi,	2006),	but	 it	must	also	
confirm	 that	 these	 foods	 do	 not	 contribute	 to	 the	 appearance	 of	
cardiovascular	risk	factors	like	increased	cholesterol	total	(TC),	high-	
density	 lipoproteins	 cholesterol	 (HDL-	c),	 low-	density	 lipoproteins	
cholesterol	(LDL-	c),	triglycerides	(TG),	and	blood	pressure.









mance	of	proteases	found	naturally	 in	meat.	This	process	 instils	 in	
the	ham	certain	nutritional	 characteristics	 such	as	high-	biological-	







Several	 studies	 have	 confirmed	 the	 cardiovascular	 health	ben-
efits	 of	 the	Mediterranean	 diet	 and,	 specifically,	 the	 consumption	
of	 olive	 oil	 and	 other	monounsaturated	 fats	 (Deleuze	 Isasi,	 2006)	
associated	with	a	lower	incidence	of	CVD,	cancer,	high	blood	pres-
sure,	 obesity,	 and	 osteoporosis	 (Jiménez-	Colmenero	 et	al.,	 2010).	
Similarly,	 different	 components	 of	 this	 diet	 have	 been	 associated	
with	 providing	 varying	 degrees	 of	 protection	 against	 these	 same	
diseases	(Martínez-	González	&	Sanchez-	Villegas,	2004;	Ruiz-	Canela	
López	et	al.,	2009).
The	 results	 of	 these	 studies	 are	 inconclusive,	 highlighting	 the	
protective	 health	 benefits	 of	 foods	 such	 as	 olive	 oil,	 vegetables,	












effects	 on	 cardiovascular	 health.	 Several	 studies	 have	 addressed	
this	 line	 of	 research.	While	 it	 is	 true	 that	 these	 studies	 are	 not	
conclusive	due	to	population	biases	and	small	sample	populations,	
atherothrombotic	 profile	 improvements	 were	 observed	 (Maciá	
Botejara	et	al.,	2005),	as	were	improvements	to	lipid	profile	(Martín,	 
Escudero-	Gilete,	 Romero,	 &	 Vicario,	 2009;	 Mayoral	 et	al.,	 2003;	





fed	 100%	 Iberian	 ham	 has	 on	 overall	 cardiovascular	 health	 and,	
secondarily,	on	 lipid	parameters	 (TC,	TG,	HDL-	c,	and	LDL-	c),	blood	
pressure,	weight,	and	waist	circumference	(WC).
2  | MATERIAL AND METHODS
This	clinical	study	was	designed	to	be	longitudinal,	analytical,	and	
quasi-	experimental	 with	 pre-	 and	 postrepeated	 measures.	 With	









subjects	were	 selected	 from	 the	daily	 roster	 of	 patients	 for	 each	
doctor.	 If	 they	met	 the	criteria	 for	 inclusion,	 they	were	 invited	 to	
participate	in	the	study.	Approximately	60	subjects	were	recruited	
each	week.
The	 inclusion	 criteria	were	 as	 follows:	 (a)	 individuals	 of	 both	
sexes	between	the	ages	of	25	and	55	years	old;	(b)	absence	of	any	
documented	 CVD	 (including	 stroke,	 transient	 ischemic	 attack,	
acute	 myocardial	 infarction,	 acute	 coronary	 syndromes,	 stable	
ischemic	 cardiopathy,	 or	 peripheral	 arterial	 disease);	 (c)	 individ-
uals	 who	 have	 provided	 written	 informed	 consent;	 (d)	 individu-
als	whose	 caloric	 intake	was	between	80	and	105%	of	 the	daily	
amount	 recommended	 for	 their	 profile	 and	 met	 the	 nutritional	
objectives	 for	 the	 general	 adult	 population	 regarding	 macronu-
trients.	The	criteria	for	exclusion	were	as	follows:	(a)	pregnant	or	
breastfeeding	 women;	 (b)	 individuals	 whose	 pathological	 situa-
tion	could	interfere	with	the	development	of	the	study(e.g.,	acute	
stroke,	acute	myocardial	infarction	or	cancer);	(c)	individuals	who	
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were	already	participating	 in	any	other	 study;	 (d)	 individuals	un-








tors	 (five	doctors	and	 four	nurses)	and	 two	 laboratory	 technicians	
participated	in	this	study.
The	study	was	composed	of	three	phases:
1.	 Washout	 phase:	 A	 2-week	 period	 during	 which	 subjects	 were	
to	continue	their	usual	dietary	habits,	taking	care	not	to	change	
their	 eating	 behaviors.
2.	 Habitual	 diet	 phase:	 An	 8-week	 period	 during	 which	 subjects	
were	to	continue	their	usual	dietary	habits.	This	phase	was	con-
trolled	by	a	diet	survey.
3.	 Intervention	 phase:	 The	 individuals	 received	 40-g	 portions	 of	
vacuum-packed	Cinco	Jotas	acorn-fed	100%	Iberian	ham	to	eat	
daily	at	breakfast	for	8	weeks.	The	check-in	visits	were	attended	
by	 a	 nurse	 in	 the	 health	 center	who	was	 experienced	with	 the	
food	survey	and	in	the	extraction,	preparation,	and	distribution	of	
samples.	The	subjects	were	advised	to	continue	their	usual	diet	
throughout	 the	 study.	 Compliance	with	 the	 daily	 intake	 of	 the	
product	was	assessed	by	counting	empty	packages,	with	a	90%	
compliance	 considered	 to	 be	 compliant.	 The	 product	 provided	
contained	Cinco	Jotas	acorn-fed	100%	Iberian	ham,	sea	salt,	anti-
oxidant	 E-301	 (sodium	 ascorbate),	 acidity	 regulator	
E-331(trisodium	 citrate),	 and	 preservative	 E-252	 (potassium	
nitrate).E-301,	E-331,	and	E-252	have	a	technical	function	during	
the	initial	phase	of	production	but	by	the	end	of	the	process	they	




















pressure	monitor.	 The	 recommendations	 of	 the	American	Heart	
Association	 were	 followed;	 thus,	 the	 anthropometric	 measure-
ments	(weight	and	height)	were	taken	with	participants	barefoot	
and	wearing	light	clothes,	using	a	stadiometer	and	a	scale	with	a	
precision	of	100	g,	 and	 the	WC	was	 recorded	using	a	calibrated	
measuring	tape.
The	 Spanish	 Food	 Composition	 Database	 (www.bedca.net/
bdpub)	was	used	 to	determine	 the	caloric	and	nutrient	 content	of	




Fat	of	which	(g/100	g) 26.34	(2.83) Riboflavin	(mg/kg) 6.41	(0.44)
Saturated	fatty	acid	(g/100	g) 33.51	(1.04) Nicotinamide	(mg/kg) 36.42	(3.46)
Polyunsaturates	fatty	acid	(g/100	g) 7.98	(0.24) Pantothenic	acid	(mg/kg) 18.25	(3)
Monounsaturates	fatty	acid	(g/100	g) 58.46	(1.71) Pyridoxine	(mg/kg) 3.46	(0.47)
Oleic	acid	(g/100	g)	of	total	fat 54.26	(0.58) Biotin	(μg/100	g) 0	(0)
Moisture	(g/100	g) 31.54	(2.74) Folic	acid	(μg/100	g) 0	(0)
Carbohydrates	(g/100	g) 0.52	(0.21) Cyanocobalamin	(μg/100	g) 0	(0)
Protein	(g/100	g) 35.79	(2.14) Vitamin	E	(μg/100	g) 2.86	(0.67)
Ash	(g/100	g) 5.81	(0.33) Calcium	(mg/kg) 54.84	(5.83)
Sodium	(g/100	g) 1.70	(0.12) Zinc	(mg/kg) 44.02	(3.41)
Salt	(g/100	g) 4.24	(0.31) Magnesium	(mg/kg) 319.58	(17.46)
Iron	(mg/kg) 27.64	(2.48) Potassium	(mg/100	g) 5852.75	(1922.45)
Calories	(energy	value)	(kcal/100	g) 382.30	(23.11) Phosphorus	(mg/kg) 2588	(281.60)
Thiamine	(mg/kg) 3.46	(0.57) Selenium	(mg/kg) 0.10	(0)
Note.	Data	were	expressed	as	an	average	and	standard	deviation	(SD).
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was	administered	both	at	the	beginning	and	at	the	end	of	the	study.	
This	 survey	 consists	 of	 two	 subsurveys;	 the	 first	 is	 a	 24-	hour	 di-
etary	recall	survey	administered	by	a	nurse.	It	records	the	times	and	
content	of	meals	or	snacks	 ingested	during	the	previous	day	 (food	
and	 beverages),	 including	 quantities,	 ingredients,	 and	 preparation	
methods.	The	second	part	was	a	self-	administered	survey	about	the	

















ipant	 sample.	Subsequently,	 a	bivariate	analysis	was	performed	 to	
measure	the	difference	(if	any)	between	the	values	in	the	pre-	and	
postanalysis	 groups.	 The	main	 variable	was	 evaluated	 by	 calculat-
ing	 the	 mean	 decreases	 in	 each	 phase	 and	 comparing	 the	 mean	
decreases	 of	 the	 SCORE	 measures.	 Both	 the	 repeated-	measures	
ANOVA	test	and	the	Wilcoxon	signed-	rank	test	were	used,	includ-
ing	 their	 respective	 effect	 size	 estimates:	 partial	 eta-	squared	 (η2)	
for	 the	ANOVA	and	Cohen’s	d	 for	 the	Wilcoxon	 signed-	rank	 test.	
In	all	cases,	a	statistical	significance	of	5%	was	required	(p	<	0.05),	
thus	determining	 the	confidence	 intervals.	The	statistical	 analyses	






the	 age	of	 55	 (17	women	and	 five	men),	 one	was	pregnant,	 three	
women	and	two	men	presented	multiple	pathologies,	three	women	
declined	to	participate,	and	12	presented	with	high	blood	pressure,	
diabetes,	 or	 dyslipidemia	 under	 pharmacological	 treatment	 (seven	
women	and	five	men).
Of	 the	 105	 subjects	 eventually	 selected,	 100	 completed	 the	
study:	one	subject	moved	away	from	the	area,	two	did	not	want	to	
repeat	 the	periodic	visits	 to	 the	center	 for	analysis,	 and	 two	cited	









Table	2	 (Supporting	 Information)	 shows	 the	exploratory	 findings	
and	the	analytical	results,	which	follow	a	normal	distribution	according	
to	the	Kolmogorov–Smirnov	test,	so	an	ANOVA	test	of	repeated	mea-
sures	was	 performed.	 Significant	 differences	were	 observed	 in	 the	
means,	with	an	increase	in	HDL-	c	and	a	decrease	in	LDL-	c,	TG,	and	UA.
Table	3	 shows	 the	 average	 daily	 consumption	 of	 kilocalories,	
macronutrients,	 and	 alcohol	 according	 to	 the	 24-	hr	 recall	 and	
TABLE  2 Biochemical	parameters	of	the	samples,	systolic	and	diastolic	blood	pressure,	weight,	and	waist	circumference
Visit 1 Visit 2 Visit 3 F p η2
p
1–β
TC	(mg/dl) 184.8	(3.3) 189.2	(3.3) 186.3	(3.2) 2.634 0.077 0.054 0.512
HDL-	c	(mg/dl) 57.8	(1.4) 58.6	(1.4) 64.1	(1.6) 29.111 0.000 0.385 1.00
LDL-	c	(mg/dl) 93.8	(4.5) 98.8	(4.7) 88.4	(4.6) 5.893 0.004 0.114 0.866
TG	(mg/dl) 92.6	(4.5) 97.7	(4.6) 87.3	(4.5) 4.729 0.011 0.092 0.778
G	(mg/dl) 84.4	(8.7) 84.6	(9.8) 84.4	(9.2) 0.070 0.933 0.001 0.060
CR	(mg/dl) 0.75	(0.16) 0.76	(1.5) 0.76	(0.16) 0.041 0.960 0.001 0.056
UA	(mg/dl) 4.3	(1) 4.5	(1.1) 4.3	(1) 4.501 0.014 0.098 0.755
CRP	(mg/dl) 2.8	(5.3) 2.6	(3.7) 2.3	(2.6) 0.484 0.618 0.011 0.127
SBP	(mmHg) 122.3	(1.3) 121.4	(1.4) 122.3	(1.4) 1.013 0.367 0.020 0.222
DBP	(mmHg) 74.5	(0.7) 74.3	(0.8) 74.5	(0.7) 0.119 0.888 0.002 0.068
Weight	(kg) 71.3	(15.8) 72.5	(15.5) 72.3	(15.5) 1.894 0.156 0.037 0.385













tivity,	without	 significant	 differences.	Highlights	 as	 23%	 and	 22%	
perform	physical	activity	daily,	and	as	26	and	23%	perform	physi-
cal	activity	less	than	once	a	month.	No	significant	differences	were	








in	 the	 creatinine	 (CR),	 blood	 pressure,	 TC	 levels,	 glycemie,	 CRP,	
weight,	and	WC;	values	that	did	not	change	throughout	the	study.








(Bes-	Rastrollo	 et	al.,	 2006;	 Bes-	Rastrollo	 et	al.,	 2007;	De	 la	Hoz	
et	al.,	 1996;	 Dominguez	 et	al.,	 2018;	 Estruch,	 Ros,	 Salas-	Salvad,	
Covas,	&	Corella,	2013;	Kontogianni	et	al.,	2008;	Maciá	Botejara	
et	al.,	 2005;	 Martínez-	González	 &	 Sanchez-	Villegas,	 2004;	
Martínez-	González	 et	al.,	 2008;	 Ruiz-	Canela	 López	 et	al.,	 2009;	
Wang	et	al.,	 2008;	Xu	et	al.,	 2007),	with	 favorable	outcomes	 for	
animals	who	graze	free	range	during	the	montanera	season,	as	is	




three	 batches	 in	 the	 composition	 of	 C18:1	 and	 C	 18:2,	 and	 be-
tween	montanera	 and	 the	 other	 two	 batches	 in	 the	 fatty	 acids	










la	Hoz	 et	al.,	 1996;	Ortega	 et	al.,	 2003),	 as	 previously	 indicated.	
On	 the	 contrary,	 the	 study	 results	 show	 that	 consuming	 Cinco	
Jotas	acorn-	fed	100%	Iberian	ham	as	part	of	a	Mediterranean	diet	
can	be	 considered	 to	be	heart	 healthy,	 producing	 an	 increase	 in	
HDL-	c	and	a	decrease	in	LDL-	c,	TG,	and	UA.	These	results	agree	
with	 those	 of	 Martín,	 Escudero-	Gilete,	 Romero,	 and	 Vicario	
(Martín	et	al.,	2009).	 In	fact,	as	already	mentioned,	several	stud-
ies	point	out	the	beneficial	effects	of	the	Mediterranean	diet	and	
the	 consumption	 of	 monounsaturated	 fats	 (Martínez-	González	
&	 Sanchez-	Villegas,	 2004;	 Ruiz-	Canela	 López	 et	al.,	 2009).	 The	
Cinco	Jotas	ham	used	in	the	study	contains	a	high	concentration	











and	 anti-	inflammatory	 effects	 at	 the	 vascular	 level.	 Additionally,	
TABLE  3 Average	consumption	of	energy,	macronutrients,	and	alcohol
24- hr recall survey Self- administered survey




2258.4	(496.1) 2282.8	(461.5) 0.420 −0.05 −0.02 2262.4	(498.1) 2272.8	(455.8) 0.514 −0.02 −0.01
Proteins	(g) 98.7	(31.4) 99.8	(32.9) 0.664 0.03 0.02 95.7	(32.1) 97.8	(32.8) 0.363 −0.06 −0.03
Lipids	(g) 94.4	(31.1) 93.0	(28.3) 0.640 0.04 0.02 94.5	(31.0) 93.0	(28.2) 0.563 0.05 0.02
CHO	(g) 233.0	(89.8) 233.4	(76.9) 0.530 −0.00 −0.00 233.0	(89.8) 236.3	(80.0) 0.730 −0.04 −0.02
Alcohol	(g) 3.0	(5.5) 2.9	(5.9) 0.737 0.02 0.01 3.2	(5.8) 2.5	(5.1) 0.096 0.13 0.06
Note.	Data	were	expressed	as	an	average	and	standard	deviation	(SD).	CHO:	Carbohydrates.




Multiple	 studies	 have	 identified	 natural	 peptides	 with	 antihy-
pertensive	effects	generated	during	 the	curing	process	of	Spanish	
dry-	cured	 ham	 (Escudero,	 Aristoy,	 Nishimura,	 Arihara,	 &	 Toldrá,	
2012;	 Escudero	 et	al.,	 2013;	Martínez-	Sánchez	 et	al.,	 2017;	Mora,	
Escudero,	 Arihara,	 &	 Toldrá,	 2015).	 These	 peptides	 are	 powerful	
antioxidants	 and	 inhibitors	 of	 the	 angiotensin	 converting	 enzyme	




teins	or	 the	 increased	bioavailability	of	nitric	oxide	 for	endothelial	
improvement	and	its	vasodilator	effect,	together	with	the	decrease	
in	 the	 vasoconstriction	 factors	 of	 the	 vascular	 bed	 (Martínez-	
Sánchez	et	al.,	2017).
Several	 limitations	 of	 the	 present	 study	 should	 be	 considered.	
The	sample	consisted	of	young	and	healthy	subjects,	without	includ-
ing	 risk	 or	 clinical	 groups.	 The	 sample	 obtained	 from	100	 individ-














In	 conclusion,	 consuming	 40	g	 of	 Cinco	 Jotas	 acorn-	fed	 100%	
Iberian	ham	daily	is	recommended	for	the	general	population.	It	does	
not	 increase	cardiovascular	risk,	has	favorable	effects	on	different	
lipid	parameters,	 and	does	not	 affect	blood	pressure	or	weight.	 It	
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